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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture calcium carbonate without calcination by making good use 
of limestone powder and industrial waste. 

SOLUTION: Limestone or a material containing calcium carbonate is suspended in strong electrolytic 
aqueous solution having ionic strength of 0.1-4 weight mole concentration, carbon dioxide gas or carbon 
dioxide-containing gas is blown into the suspended liquid, the filtrate obtained by filtering the suspended 
liquid or the supernatant liquid of the suspended liquid is fractionated and powder of slaked lime or the 
suspended liquid is added to the filtrate or the supernatant liquid so that calcium carbonate is produced 
as a precipitate. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the calcium carbonate which generates a calcium carbonate as 
precipitate by blowing carbon dioxide gas or carbon-dioxide-gas content gas into this suspension, 
isolating preparatively the filtrate which filters suspension and is obtained, or the supernatant of 
suspension, and adding the powder or suspension of slaked lime to said filtrate or supernatant after that 
after suspending the ingredient containing a limestone or a calcium carbonate in a strong-electrolyte 
water solution. 

[Claim 2] Said strong-electrolyte water solution is the manufacture approach of the calcium carbonate 
according to claim 1 characterized by ionic strength being 0.1-4 molality. 

[Claim 3] Said strong-electrolyte water solution is the manufacture approach of the calcium carbonate 
according to claim 1 or 2 characterized by not containing calcium ion substantially including any one sort 
of a sodium chloride, potassium chloride, a magnesium chloride, a sodium sulfate, potassium sulfate, 



magnesium sulfate, a sodium carbonate, and potassium carbonate, or two sorts or more as an 
electrolyte. 

[Claim 4] The ingredient containing said limestone or calcium carbonate is the manufacture approach of 
the calcium carbonate of three claim 1 characterized by the range of the grain size being 1 micrometer - 
10mm in equivalent sphere diameter conversion thru/or given in any 1 term. 

[Claim 5] The ingredient containing said limestone or calcium carbonate is the manufacture approach of 
the calcium carbonate of four claim 1 characterized by being one sort chosen from a limestone, a paper 
manufacture sludge, construction material, cement or its derivative, plastics composite material, and 
shells, or two sorts or more thru/or given in any 1 term. 

[Claim 6] The manufacture approach of the calcium carbonate according to claim 1 characterized by 
using a filtrate or a supernatant after separating the calcium carbonate generated as precipitate as all or 
some of strong-electrolyte water solutions which suspend the ingredient containing said limestone or 
calcium carbonate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the approach of manufacturing a 
calcium carbonate efficiently, without starting the approach of manufacturing a calcium carbonate using 
the ingredient (henceforth a calcium-carbonate content ingredient) containing a limestone or a calcium 
carbonate, especially performing a baking process. 
[0002] 

[Description of the Prior Art] There are whiting which grinds a limestone, chalk, etc. and is manufactured, 
and a precipitated calcium carbonate (henceforth PCC) manufactured the chemical approach and by 
blowing carbon dioxide gas into milk of lime typically in a calcium carbonate so that it may be known well. 
Since what has high purity is obtained easily [ the particle size distribution of a calcium carbonate and the 
control of a configuration which are obtained ] by the chemical approach, PCC manufactured by the 
chemical approach is used for broad applications, such as paper manufacture, a pigment, and a filler for 
rubber plastics. 

[0003] Generally, the milk of lime which is the raw material of PCC calcinates calcium-carbonate content 
ingredients, such as a limestone and a shellfish, uses them as calcined lime, and is manufactured from 
the slaked lime generated by making this react with water. Moreover, the trash discarded by a used 
industrial product and a used production process is calcinated from a viewpoint of recycle, and the 
technique which collects and uses PCC from the baking ashes is also proposed in recent years. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, by the manufacture approach of the 
conventional PCC, although the baking process of a raw material was indispensable, a baking process is 
a process accompanied by discharge of carbon dioxide gas, and it is not desirable from a request called 
CO'2 output reduction on an earth environment scale also from the point of manufacture costs. 
[0005] Moreover, in the case of industrial waste, since heavy metal and silicon, such as iron and zinc, 
aluminum, etc. are intermingled other than a calcium carbonate, when this is calcinated, the mixed oxide 
of metals other than these calcium and calcium may generate according to conditions, such as burning 
temperature. Generation of such a mixed oxide becomes the cause which bars generation of a calcium 
carbonate with high purity. 

[0006] On the other hand, when producing a massive limestone from a quarry, a lot of powder limestones 
carry out a byproduction. However, since the baking technique is underdeveloped about a powder 
limestone, it is difficult to make this into calcined lime, and the present condition is whether the most 
being used as feed and a filler for roads, and discarded. 

[0007] Then, this invention aims at offering the approach that a calcium carbonate can be manufactured 
using the byproduction limestone powder and industrial waste which were discarded conventionally, 
without calcinating. Moreover, it is possible to use all of the water solution discharged or removed or 
residue at the production process of a calcium carbonate, and this invention aims at offering the 
manufacture approach of a calcium carbonate without generation of trash. 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention persons 
result that the amount of dissolutions of refractory calcite can be raised to water to sufficient extent for 
industrial production in header this invention, when the strong-electrolyte water solution more than the 
predetermined ionic strength which does not contain calcium ion is used, as a result of inquiring 
wholeheartedly about the solubility of a limestone and a calcium carbonate. 

[0009] That is, after the manufacture approach of the calcium carbonate of this invention suspends the 
ingredient containing a limestone or a calcium carbonate in a strong-electrolyte water solution, it is 
characterized by generating a calcium carbonate as precipitate by blowing carbon dioxide gas or carbon- 
dioxide-gas content gas into this suspension, isolating preparatively the filtrate after filtering suspension 
after that, or the supernatant of suspension, and adding the powder or suspension of slaked lime to said 
filtrate or supernatant. 

[0010] Hereafter, the manufacture approach of the calcium carbonate of this invention is explained in full 
detail. Although the limestone used as a raw material may be massive, it is desirable that it is granular or 
powdered. It is desirable to use the powder limestone which carries out a byproduction from a viewpoint 
of using trash, in the process which produces especially a massive limestone. 
[0011] As a calcium-carbonate content ingredient, shells, such as a derivative of construction material, 
such as a paper manufacture sludge and mortar system construction material; calcium silicate system 
construction material, cement, or cement, such as a concrete block, plastics system composite material, 
and scallop; oyster exoskelton, can be used. One sort of these may mix and use two or more sorts, and 
may use what mixed the limestone suitably further. Especially the grain size of a raw material has so high 
that grain size is generally fine a dissolution rate to a strong-electrolyte water solution, although not 
limited. Therefore, let grain size preferably be the range of 1 micrometer - 10mm by equivalent sphere 
diameter conversion. 

[0012] As for a strong-electrolyte water solution, it is desirable that ionic strength is the range of 0.1 - 4 
molality. In addition, although ionic strength totaled the square of the valence (Z) of ion, and the product 
with a molality (m) about n sorts of ion (i= 1, 2, - n) which is dissolving into a water solution as shown in a 
degree type, it is defined as one half. 
[0013] 
[Equation 1] 



[0014] Amount of dissolutions with ionic strength sufficient with less than 0.1 molalities is not obtained. 
Incidentally, the amount of dissolutions of the calcite in pure water (ionic strength = 1. 82x1 0-9mol/1 000 g- 
H20, 25 degrees C) is 1.433x10-2 g/L, and is not suitable for a industrial production scale. Although the 
amount of dissolutions of calcite can be improved to 1 .3 g/L extent at CaC03 conversion and 20 degrees 
C when carbon dioxide gas is blown into the liquid which made water suspend a limestone or a calcium- 
carbonate content ingredient, it is still inadequate for industrial production. As a water solution which 
makes a limestone or a calcium-carbonate content ingredient suspend, by having used the strong- 
electrolyte water solution of the above-mentioned ionic strength range, when carbon dioxide gas is blown, 
by the calcium-carbonate manufacture approach of this invention, the amount of dissolutions of calcite 
can be mostly doubled at CaC03 conversion and 20 degrees C as compared with the case of 2.6 - 2.8 
g/L and pure water. 

[0015] It becomes [ on the other hand, if ionic strength exceeds 4 molalities, the activity coefficient 
becomes extremely small, therefore / non-dissociated molecule concentration ] large and is 
uneconomical. 

[0016] As an electrolyte which the strong-electrolyte water solution of such ionic strength contains, the 
hydrochloride of alkali metal, a sulfate, the hydrochloride of the alkaline earth metal except calcium, and a 
sulfate can be used. Specifically, a sodium chloride, potassium chloride, a magnesium chloride, a sodium 
sulfate, potassium sulfate, magnesium sulfate, a sodium carbonate, and potassium carbonate are 
mentioned. A strong-electrolyte water solution is obtained by making these one sort or two sorts or more 
dissolve in water so that it may become the above-mentioned ionic strength. 

[0017] moreover, as a strong-electrolyte water solution, although newly prepared, it is also possible to use 
a filtrate or a supernatant after separating the calcium carbonate which did not come to see but was 
generated in the manufacture approach of the calcium carbonate of this invention. Such a filtrate or a 



supernatant adds the above-mentioned electrolyte if needed, and it adjusts it so that it may become 
predetermined ionic strength. 

[0018] By the way, although artificial sea water used as natural seawater or the almost same component 
as it is one of things of the range of the ionic strength of the range mentioned above, seawater or artificial 
sea water usually contains 0.097 % of the weight - about 0.485% of the weight of calcium ion by calcium 
chloride (anhydride) conversion. Such existence of calcium ion produces the effectiveness (common ion 
effect) of reducing solubility, when dissolving a calcium carbonate in an electrolyte water solution. 
Therefore, as for a strong electrolyte, in the manufacture approach of the calcium carbonate of this 
invention, it is desirable not to contain calcium ion substantially. A "real target" is semantics including the 
case where the calcium mixed in the above-mentioned alkali-metal salt or the alkaline-earth-metal salt 
unescapable is contained. 

[0019] A limestone or a calcium-carbonate content ingredient is added and suspended in such a strong- 
electrolyte water solution. Although especially the addition of the raw material to add is not limited, usually 
let it be 3 g/L - 15 g/L extent. The temperature of suspension is good in ordinary temperature (15 degrees 
C - 25 degrees C). 

[0020] As gas blown into suspension, carbon dioxide gas or carbon-dioxide-gas content gas is used. 
Carbon-dioxide-gas content gas is the mixed gas containing the carbon dioxide discharged at various 
combustion processes etc., and the carbon-dioxide-gas content in gas uses the thing of 5 - 100 capacity 
%. Specifically, lime calcination exhaust gas, such as limestone baking exhaust gas, such as limestone 
baking kiln exhaust gas, and lime kiln exhaust gas of a pulp manufacturing plant, generation-of-electrical- 
energy boiler exhaust gas, dust incineration exhaust gas, etc. can be used. It is desirable to use such 
exhaust gas industrially. 

[0021] The entrainment reaction of the carbon dioxide gas to the above-mentioned suspension or carbon- 
dioxide-gas content gas (both are hereafter called collectively carbon-dioxide-gas content gas) may be 
performed by any of a half-batch process or a continuation tub (one step or multistage). It is desirable as 
an amount of carbon dioxide gas per-minute 15L-25L and to perform an entrainment reaction for about 2 
to 4 hours, blowing in at a 18L-20L I. rate suitably per 1kg of raw materials. 

[0022] Thus, by blowing carbon-dioxide-gas content gas, the amount of dissolutions of a limestone or a 
calcium-carbonate content ingredient can be raised sharply, and the calcium carbonate of 2.6 g/L - 2.8 
g/L can be dissolved in the aqueous phase. The calcium carbonate which is dissolving can be settled as 
a calcium carbonate (CaC03), when pH of liquid has taken the gestalt of calcium hydrogencarbonate 
(calcium2 (HC03)) in the acid range from neutrality and makes pH an alkali side. 
[0023] In this invention, a calcium carbonate is settled after the entrainment reaction of carbon-dioxide- 
gas content gas by adding slaked lime to the filtrate which filtered suspension, or the supernatant of 
suspension. Slaked lime may also add powder as a water solution or suspension. In the case of 
suspension, the thing of particle concentration 3 g/L - 300 g/L is used. Moreover, the addition of slaked 
lime is made into 1 Eq or more by calcium(OH)2 conversion to the calcium hydrogencarbonate which is 
dissolving into the filtrate before addition, or a supernatant. Thereby based on the following reaction 
formula, the calcium hydrogencarbonate which is dissolving can be deposited as a calcium carbonate. 
[0024] 
[Formula 1] 



[0025] In addition, although heating is adopted by the manufacture approach of the conventional PCC for 
the calcium carbonate which is dissolving in water to want to precipitate, the calcium carbonate of the 
amount of 2 double of the calcium carbonate which a calcium carbonate can be deposited without heating 
and moreover deposits from calcium hydrogencarbonate can be manufactured by using slaked lime in 
this invention. 

[0026] In the case of a limestone or a concrete block, a raw material can use again the residue after 
removing a filtrate or a supernatant from the suspension after an entrainment reaction as the sand for 
building materials, or construction material. 

[0027] On the other hand, the calcium carbonate which deposited from the filtrate or the supernatant by 
addition of slaked lime processes distribution, a classification, etc. the back according to ** if needed, and 
uses them as the powder or calcium-carbonate aqueous suspension which is a final product through 
rinsing or desiccation further. Thus, the quality as Bergin PCC who got by carbonation of milk of lime with 



the crystal form calcite and a mean diameter are the range which is about 1 micro - 3micro, and almost 
same [ the calcium carbonate obtained ] is acquired. 

[0028] After neutralizing and removing superfluous slaked lime by blowing carbon-dioxide-gas content 
gas, the filtrate after removing the depositing calcium carbonate can be again used as a strong-electrolyte 
water solution of the calcium-carbonate manufacture by this invention, as mentioned above. That is, a 
strong-electrolyte water solution can be repeated and reused by the manufacture approach of the calcium 
carbonate of this invention. 

[0029] As mentioned above, a calcium carbonate can be obtained at high effectiveness, without passing 
through a baking process or a heating process according to the manufacture approach of the calcium 
carbonate of this invention, as explained. Moreover, since the residue which carries out a byproduction by 
the production process of the calcium carbonate of this invention, a filtrate, a supernatant, etc. can be 
recycled and used, they can abolish discharge of the trash from a production process. 
[0030] 

[Embodiment of the Invention] One operation gestalt which applied the manufacture approach of the 
calcium carbonate of this invention to the manufacture flow which uses a limestone as a raw material is 
shown in drawing 1 . In drawing 1 , while supplying limestone powder to the dissolution reaction vessels 
101-103 from the limestone powder tank 100, a strong-electrolyte water solution is supplied from the 
electrolytic solution tub 104, these are mixed, and suspension is created. On the other hand, the amount 
of dissolutions of the calcium carbonate in a predetermined time entrainment and a raw material is raised 
for the carbon dioxide gas which occurred with the lime kiln 105 to the dissolution reaction vessels 101- 
103 through a scrubbing tower. 

[0031] The reaction mixture of these dissolution reaction vessels 101-103 is divided into a supernatant 
and residue in a thickener 106, and a supernatant is sent to the carbonation reaction vessels 107-109 
through a solution receiver tank. Residue is again used as structural sand, or is discarded. 
[0032] Specified quantity addition of the slaked lime is carried out from the slaked-lime tank 1 10 at the 
dissolution reaction vessels 101-103, pH is raised to an alkali side, and the calcium which is dissolving 
with the gestalt of calcium hydrogencarbonate is deposited as a calcium carbonate, come out of the 
reaction mixture containing the depositing calcium carbonate decanter 111 - it carries out an exception 
and a filtrate is returned to the electrolyte dissolver 104. Under the present circumstances, after blowing 
carbon-dioxide-gas content gas into a filtrate and settling superfluous slaked lime as a calcium carbonate 
if needed, it may filter and a filtrate may be returned to the electrolyte dissolver 104. 
[0033] In the re-slurrying tank 112, the calcium carbonate by which another was carried out with the 
decanter 1 1 1 is re-slurred with the water from a freshwater tank 1 13, is washed by filtering with the 
rotation filter 114, and adjusts and produces concentration commercially by the dark ** tank 115 further. 
[0034] In addition, drawing is an example of the manufacture flow of the calcium carbonate by this 
invention, and the configuration of a nuclear reaction tub, a filter, etc. is not limited to what is illustrated, 
but can be changed into arbitration. For example, although the case where a dissolution reaction vessel 
and carbonation reaction vessels were three tubs, respectively was shown in drawing, even if [ than it ] 
more, it is good at least. Moreover, although the manufacture flow of the calcium carbonate using the 
limestone as a raw material was explained, it is also possible to add various modification with a raw 
material. For example, it is also possible to add the process which collects a silicon dioxide and aluminas 
like a paper manufacture sludge from the residue obtained by what has many contents of a silicon dioxide 
or an alumina by the filtration after a carbon-dioxide-gas entrainment process in addition to the calcium 
carbonate. Moreover, since magnesium exists in ** of separation by the thickener 106 at a solution side in 
being a raw material with many contents of magnesium, although a calcium carbonate deposits, it is also 
possible in a carbonation reaction process, to collect magnesium by magnesium's depositing a calcium 
carbonate in the pH range not precipitating, and raising pH after that. 

[0035] According to the manufacture approach of such a calcium carbonate, the amount of trash 
discharged from a production process can be lost, and, moreover, a calcium carbonate can be 
manufactured with sufficient energy efficiency excluding a heating process. 
[0036] 

[Example] Hereafter, the example of the manufacture approach of the calcium carbonate of this invention 
is explained. 

[0037] As a solvent which makes a [example of reference] limestone suspend, water, The strong- 
electrolyte water solution A (NaCI/MgCI2 / Na2S04 mixed solvent: ionic strength 0.53) and the strong- 
electrolyte water solution B (NaCI/MgCI2/CaCI2/Na2S04 mixed solvent: ionic strength 0.55) are used. 



- » * 



After carrying out 10g (5 g/L) injection of limestones and making 2L suspend, respectively, carbon dioxide 
gas was blown and it was made to blow in and react by rate 20 L-C02/kg-CaC03 and min. The amount 
of dissolutions of CaC03 as of reaction-time 10 minutes, 30 minutes, 60 minutes, 120 minutes, and 180 
minutes was calculated. In addition, the amount of dissolutions was calculated as a value which deducted 
the concentration of a blank from the calcium-carbonate concentration in liquid. A result is shown in 
drawing 2 . 

[0038] ** shows the strong-electrolyte water solution A among drawing, and ** shows the strong- 
electrolyte water solution B. ionic strength B of the strong-electrolyte water solution which contains water 
and calcium ion in the strong-electrolyte water solution A which does not contain calcium ion so that 
drawing 2 may also show - comparing - being large (twice [ about ]) - the amount of dissolutions of a 
calcium carbonate was increasing. 

[0039] Strong-electrolyte water-solution (ionic strength 0.7 [mol/1000g-H2O]) 2L of the electrolyte 
component which shows 6g of limestone powder which adjusted the [example 1] 325 mesh sieve to 
through, and adjusted grain size to 44 micrometers or less in Table 1 was made to suspend. After 
adjusting the temperature of this suspension to 20 degrees C, the carbon dioxide gas of concentration 
was blown for 120 minutes into suspension at the blowing-in rate of 20 L-C02/kg-CaC03 and min 100%, 
nutsche filtration of the suspension after a blowing-in termination was carried out using the filter paper of 
No5C, and founding liquid was obtained. After adding and stirring 3.4g of slaked-lime powder in the 
obtained founding liquid, 150 degrees C of filtration cakes which might be filtered were dried for 3 hours, 
and the 9.2g calcium carbonate was obtained. 

[0040] Strong-electrolyte water-solution (ionic strength l= 4.0 [mol/1000g-H2O]) 2L of the electrolyte 
component to which the scallops which adjusted the [example 2] 325 mesh sieve to through, and 
adjusted grain size to 44 micrometers or less show 24g in Table 1 was made to suspend. After adjusting 
the temperature of this suspension to 20 degrees C, the carbon dioxide gas of concentration was blown 
for 180 minutes at the blowing-in rate of 20 L-C02/kg-CaC03 and min 100%, nutsche filtration of the 
suspension after a blowing-in termination was carried out using the filter paper of No5C, and founding 
liquid was obtained. After adding and stirring 3.4g of slaked-lime powder in the obtained founding liquid, 
150 degrees C of filtration cakes which might be filtered were dried for 3 hours, and the 9.2g calcium 
carbonate was obtained. 

[0041] Strong-electrolyte water-solution (ionic strength l= 3.0 [mol/1000g-H2O]) 2L of the electrolyte 
component which shows 6g of limestone powder which adjusted the [example 3] 325 mesh sieve to 
through, and adjusted grain size to 44 micrometers or less in Table 1 was made to suspend. After 
adjusting the temperature of this suspension to 20 degrees C, the carbon dioxide gas of concentration 
was blown for 60 minutes at the blowing-in rate of 20 L-C02/kg-CaC03 and min 100%, nutsche filtration 
of the suspension after a blowing-in termination was carried out using the filter paper of No5C, and 
founding liquid was obtained. After adding and stirring 10g of slaked-lime powder in the obtained founding 
liquid, 150 degrees C of filtration cakes which might be filtered were dried for 3 hours after checking that 
blew carbon-dioxide-gas content gas into coincidence, and pH of suspension has fallen to pH7, and the 
18.12g calcium carbonate was obtained. 

[0042] Strong-electrolyte water-solution (ionic strength l= 4.0 [mol / 1000kg-H2O]) 2L of the electrolyte 
component which shows 10g of limestone powder which adjusted [example 4] grain size to 1mm or less 
in Table 1 was made to suspend. After adjusting the temperature of this suspension to 20 degrees C, the 
carbon-dioxide-gas content gas of carbon-dioxide-gas concentration was blown for 120 minutes at the 
blowing-in rate of 15 L-C02/kg-CaC03 and min 30%, nutsche filtration of the suspension after a blowing- 
in termination was carried out using the filter paper of No5C, and founding liquid was obtained. After 
adding and stirring 4.12g of slaked-lime powder in the obtained founding liquid, 150 degrees C of filtration 
cakes which might be filtered were dried for 3 hours, and the 1 1.2g calcium carbonate was obtained. 
[0043] To filtrate 1.5L after making a calcium carbonate generate in the [example 5] example 2, 10g of 
limestone powder which adjusted grain size to 1mm or less was thrown in, the carbon-dioxide-gas 
content gas of carbon-dioxide-gas concentration was blown for 120 minutes at the blowing-in rate of 15 L- 
C02/kg-CaC03 and min 30%, stirring, nutsche filtration of the suspension after a blowing-in termination 
was carried out using the filter paper of No5C, and founding liquid was obtained. After adding and stirring 
3.09g of slaked-lime powder in the obtained founding liquid, 150 degrees C of filtration cakes which might 
be filtered were dried for 3 hours, and the 8.4g calcium carbonate was obtained. 
[0044] 10g of limestone powder with a [example 1 of comparison] grain size of 100 micrometers - 200 
micrometers was thrown in in the pure water of 2L, the carbon dioxide gas of 100% concentration was 



blown for 120 minutes after that into the limestone powder suspension which adjusted temperature to 20 
degrees C at the blowing-in rate of 20 L-C02/kg-CaC03 and min, nutsche filtration of the suspension 
after a blowing-in termination was carried out using the filter paper of No5C, and founding liquid was 
obtained. After adding and stirring 0.96g of slaked-lime powder in the obtained founding liquid, 150 
degrees C of filtration cakes which might be filtered were dried for 3 hours, and the 2.6g calcium 
carbonate was obtained. The amount of the calcium carbonate in this case was about [ in the case of an 
example 1 ] 1/5. 
[0045] 
[Table 1] 



In addition, the amount of components of front Naka is a mole ratio. 

[0046] Strong-electrolyte water-solution (ionic strength 0.7 [mol/1000g-H2O]) 2L which contains Na2C03 
and K2C03 by mole-ratio (Na2C03):(K2C03) =0.95:0.05 was made to suspend 6g of limestone powder 
which adjusted the [example 6] 325 mesh sieve to through, and adjusted grain size to 44 micrometers or 
less as an electrolyte component. After adjusting the temperature of this suspension to 20 degrees C, the 
carbon dioxide gas of concentration was blown for 60 minutes into suspension at the blowing-in rate of 
0.5 L-C02/kg-CaC03 and min 100%, nutsche filtration of the suspension after a blowing-in termination 
was carried out using the filter paper of No5C, and founding liquid was obtained. After adding and stirring 
3.4g of slaked-lime powder in the obtained founding liquid, 150 degrees C of filtration cakes which might 
be filtered were dried for 3 hours, and the 9.2g calcium carbonate was obtained. 
[0047] 

[Effect of the Invention] According to this invention, a calcium carbonate can be industrially manufactured 
on a scale of being practical by combining the predetermined strong electrolyte and predetermined 
carbon-dioxide-gas entrainment reaction of ionic strength, without passing through a baking process. 
Moreover, the unnecessary limestone powder by which a byproduction is carried out as a raw material in 
a quarry, construction scrap wood, such as concrete flocks, etc. can be used as they are. Furthermore, 
according to this invention, discharge of the trash from a production process can be abolished. 



[Translation done.] 
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[0006] S««!J»e>»^K^S:Mta-t5 1 
f »c. #*©»^K5i5|ij^-f 5 C L»j|55R^ 
|co^TlH^fiE«^j(5|ga©fc» % rtiSr^Klc-T 
5itttJiL.<, ^©J&ifA5^*5J:UfilKffl7^7- 

t Lr«t?n5^M«Sixr^5©-6sa«-e*)5. 
[0007] *r-c*»wi*, $txmm&tix^lzffl>k 

< nt»* a«s/ » a «riajt-t-5 

[0 0 0 8] 

[^s«:»*-rsfc»©#s] ±EBW*a*-rafcft 

v^©W^->^«£t±©iSS«K*Sf««rffl^fc»^' 
©-C&5. 

[0 0 0 9] -rftto^^ww^K^^^AwKji^ 
ifett. 5R«*fcttK»*-'V">!?ASr^i-*^Sr > 

iS«©6jS*fc«»»fa[©±a**Sr»^U, ttrlE^SS 
* fcll±a^fail-?H«R©»^* fctt!B»««:^!lDi-5 
wile J; 9. ^Bfot/A->5'ASr«:R«Jt L-C&^-far. 
fc*»»t1-St>©-CfcS. 

[0 0 10] KT,**M©^K*^>>!>A©«jt^rife 
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[0 0 1 1 ) K8*^DAttWt LTtt. 
It ; #*Jtas et?©MS!gfcffl^S 5. Ch, 

[0012] 3ss»g*s»», 

aoW^"^ (i=l,2,-n) lCOV*T, ^^©ffift 

(z) ©x*tss*A*« (m) tom^n^ith 

[0 0 13] 
IfRi] 

1= (1/2) £miZi2[mol/1000g-H2O] 

[ooi4] -Ya-vjM&w). i*B*A<Bft*M-ci*, 

=1.82X10" 9 mol/1000g-H 2 0 > 25t) K*5lt5#/HH' 
h ©BBBlil. 433 x io -2 g /LTfc 0 . XBft£BBKR 

»trBBS*fc«fcB»#**!**&A/*:»*ei*» * 
/HM h^/BS^CaCOaJft*, 20"C-O1.3g/Lg«*-e 

#T?$>S. #»W©&B*A'S'*A»ii;*ife-Ctt,*K 
5fo 5 v 'ISM** A*' ? «rB® S* 5 

tUt, JdE4*>ttC«H0BBftV3MHfttftv*fc 
£&KJ:*>, KK^Sr^tjiA/^ttfc*^^ h© 
&#*&CaC0 3 &*. 20't-C2. 6~2. 8 g /Li *«*©*§£■ 
KJfctfc UiB:«B 3 S i t s o 

[0015] ^^-^afi^Mss^/Miasrfi^ 

SiB*»»j»«*Bfc:/h3<4-»"tv*t, *©£©**? 

[00 16] roJ:54-f*>3l«o!l«(IMt*»«* 
£#1" LTHt, T*"* y &JS©£K£. fiSK 

A*rB< r^tf y ±B&JS©&8?£. «£K 

r t #-c# 5. jurats* £fb^ h y * 
Bit* y ttfc^^^^A. h y p 

A % y BB-^*S/*A, kiw- h y *A 
fcitf^B* y ^A^rfbJxS. r.ixfe©ia*fcii2 
«EU:t:±BW *>-3i£ 1 4 5 i 5 K*lc»B* t «>5 



[0017] *fc3S®»S*^i«i: LTtt, SrfcfcBB 
Lfcfc©©*4fc1\ **W©«Bt*^i/»AO«3t^ 

45B*fctt±»*Bfix &BfcJSC.-C±liB#SC*:B 
BU 0f3SO'f*vK«i:4SJ;5tPSE-r5. 
[0 0 18] i&L-fcfSBW^a-v&SwB 
H©t><7?t LT*B©B**^tt*Jifc»BWB©J*» 
afcAX£*0SJt>8«s. B*BVMiAX»*r*a». 
tfcAA'S'j'A Jft»-C0.097fi:ft%~0.485fi 

frA-f BftK*BBKBlt#A<S'9A* 

MMEfctfttl-ftfUlt (*B**J'» 
#) ilot, ^BWw&Btf^frArofiii 

y &SB^liT^# y ±B&JSBfc**rBWU:il 
[0019] r©i? 4BBBK*»«fc*RWBv>H: 
»*«)WlO*r*»fc|»e**vftV^. ii^3g/L~l 5g/L 

egi-r*. HiMKoauctt, (i5t:~25 < c) -x?«t 

[0 0 2 0] MNKlcikfti&tr^^ LTtt, 
SMjirx'c. ^^^o^s^^^^r*d5s~ioos*% 

>«3lf^4if©5R*Srt#^, »*#-r?-*»^. 

i©J:54#3!f^*#llffl+6ri:##*U\ 
[002 1] ±B»WR^©«»Jlf^*fctt«»J!f^* 

5) ©e>:fii^Si?;»4s ^lHI^S:*^^tt*K1f (ift« 
fctt#®:) ©^-fii-cfToTti^. p^tji^Sf&tt, 

^K^/^St LTJDKttlk gfcfc0tt*H5L~25L.#a 
{Cttl8L~20L y y h/wofl#-C!kti&^4^&, 2~4 

[0 0 2 2] roJ:9Kjat^fMr3irxtr4tti&trr. 

S r. t , *ffi|c2. 6 g A~2. 8g/L 
©^»*^^A*»»*-&5rtAS-CtS. S»UT 
V^S»*^>AI4, «©pH*5^tt*>e>Ktt©ISffi 
•CttK^iA^^A (Ca (HC0 3 ) 2 ) ©J^«i*io 

(CaC0 3 ) t trttR$-&SCtJ55t?f 
[0 0 2 3] *»Mt?Ht, *»3tf^^#Jlf^©!te#a* 
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aaiDu-cfciv^. «»«©»^-.ift-fai«3g/L~3oog/ 

L©fc©£ffl^5. Sfcfl!raK©8ani*tt» gs;6Dlt(!©-5> 
Ca(0H) 2 tMI'eiS*a±ti-5. rittciu 

[00 24] 

[fcl] 

[o6^PQaib*e^)an^S^PAsra: 

jR$*fc»ic. t&fc©Pcc©Siii;fr*fc-cw:AD$£&ffl 

2«*©&ifc&/l'$'$' AfcMifrrS r t 5. 

[0026] ^tii^fiasftwjBafsa^ijSftvtti 

[0 0 2 7] -2r, iB^KwaanifcioTiJKSvtti 

[0 0 2 8] tfWLfc***^ »A«rM*«0** 

tZZkiiXZZ. l-fcfefcJW&WOlfflfctfvi/S'frA© 

[ 0 0 2 9 ] £t±, Rn Lfc J: 5 fc*BH0JMt*A'i' 
?A©Kit#i£fc:«k;h,tf, IUtxa«MftXBtrB&r 

[00 3 0] 

[38?>3©2US©J&ffi] *»W©****'S'$'A©Mt* 
»fcHlfc*-f. Blfc:*S^t\ 8*?K£«101~103l£ 

?8£ Lfc^Ktf* fcftJMf*8-C**E*»10l~103te 



iti©5. 

[003 1] r©i§*?EJS;ftl01~103©E£&tiu *✓? 
*fclli§#i£g!7 9 *mxm&&M$M 107~109IC 

[0 0 3 2] ^SlSflTlO^lOSiC^Pc^y^llOi* 

[0 0 3 3] 9**^— lll-e»J**tfctf»*^CrA 

6©*fcJ:oTW*?!J— ffeU !3<E*>ig«114T?5i§ 
t8CtfcJ:ot«6»U £felC»SI*V*115T?»g 

[0 0 3 4] ftfc\ 0tt#3SWt::J:5&S&#>'i'->*A© 
fi, S fc©KI8J££ *vf ffi&fcfcSe-f S r i #-C 

-Cf>£v\ mfcU-C«KV*JB**fcJWt*A'i' 
*s^#v>t©-ett, ^#xftti&*xatt©SiiK: 

*A©^r*aS#^EliR©»£-fc:l±, T^J/jrAtt, 

~> y * 1061c £ 5 #!8©Slc&#fgffi!|lc#&-f 5 © 

5 *s-r ^ >> A tttfclB L ft V ^pH«SH -CiRK*^ ? A 
£$f ffl *©&pH£±tf5 r t IC & o T v 
ASrlHliRi-5 r 1 1 "ItBT?*>5. 
[0 0 3 5] r©i5«^SS*^>!>A©»it*ifeliJ: 

JDfiXeSr-&*-f ai^/Wf-^Mii < mkUfrW A^r 

[0 0 3 6] 

[oo37] [0^m^R^imm^i>mmt u-c, 

*, ^tt»»*^«A (NaCl /MgCl 2 /Na 2 S0 4 jS^»ji : 
W^-^ao.53) *JiVMl«»K**aaB (NaCl /MgCl 2 
/CaCl 2 /NajjSO^-S-SPii : -f^^SSSO. 55) SrfflV^ 
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X y *ft«l2LlC*fJWl0g (5g/L) SALTSW* 
tffcS, ^^^t^^fi20L-C0 2 /kg-CaC0 3 -m 
in-C*#5i*. S^^^rfe. EJfl*IWlO#. 30#,60$h 
120#, 180»OI*^lCi3lt«CaC03©»»#«r*»fc o 

-To 

[0 0 3 8] B«K ■»»«mt*»«A, A«:Km» 

[0 0 3 9] [SBfi«l]325^ yi/»fif«rau &&£4 
4MmBTfcB»Lfc*K*»6g*\ S 1 
£©&WMMc*» (-r^^5Sa0.7[mol/1000r-H 2 0]) 

100%S«O^K^^^20L-C0 2 /kg-CaC0 3 • minO 

■«K*ici2o»iB*a* i 8fc»**jh 

[0 0 4 0] [*1S«2]325> yi/aBSraL t ©g£4 
4nnBTfcP«LfcKfcrS*Sb24g*, 

(^V&£l=4.0[mol/1000g 

-HgO]) 2LICBM rofliajKoaft«r20 , C^|| 

llfci, 100%»*©«K^*20L-CO z Ag-CaC0 3 - 
minO?^*a«-C180»DB!*a* % Ifci&^^JkftHWK 

6iifc»«iKK:?l!«rR»3. 4 g feflHn L«# 5 
iil^&sh*«a*-**ri5tfC* 3*mttlU 9.2gtf> 

[0 0 4 1] [|Bfc« 3 ]325^y U &££4 

4MoKT^P*tfc^R^»6gSr, SllOTtlWI^ 
»OK««|t7Kg« I=3.0[mol/1000g-H 2 

o]) 2LidHaiS*fc. rcoiS»JS^ia*Sr20 < t:^SIfiEL 

100%»«©«»^*20L^ 2 /kg-CaC0 3 -min 



mXxttX* A/T?pH 7 * "CH«8*G>pH#T#o 

MffiMttU l8.l2g©£R#^i'*AS:#fc. 
[0 0 4 2] [*««4]tt«Srlnin»T^B|»t^R 

W ^^5S*I = 4. 0[mol/1000kg-H 2 0]) 2LICSHH5* 

fco wC05gS«oiaa4r20 < t:fcSSfib^, 30%^&;*f 
^«S^»^^^^^«rl5L-C0 2 /kg-CaCX) 3 • mintf) 

*a*a«-ei2o»iB!fca*. 5fca**jfc«»awK«rNo5 

fcfcJffiRte JB*R»4. 12 g £$&0l) 5i§ L 

#6>ilfc*iair-*ftl5(rt:, 3*MUtU 11.2g©« 

[0043] immmsmi&m2T*m«t%j\'i't&t:2i 

Ktf»lOgfc«AU tlttlfttf b3O%Jttft#*ft«0 
^^^^^^^15L-C0 2 /kg-CaCX) 3 • min©efc5i*iS 
tf-C120#IW!fcfc*, &&**ik&&»i££No5C<D53K 

fci!WK»3. 09g«r«SDU«»bfc«^ 5i§L#t>ft 
fc5»*-**i5tfC % 3P$H)$H*U 8. 4g<0#ffl6;&A' 

[0 044] [JtfeflfJ 1 ]fiSlOO n 200 /x nOTK^S 
10g*r2LG)«*«Pfc:!!tAU *©«100%»a^«K^ 
*20LKX> 2 Ag-CaC0 3 'inin«>5fca*5**"C, 20 < tKi&A 
Sr«»Ufc^R^«»WKtfcl20»IB!fea* % *a* 

#Lfc*, 5iab#e>*tfc5ia^-^«ri5ou 3^kk 

*U 2.6g0fttt*A'i/9A*fefc o 
[0 0 4 5] 

mi] 



**«4 



NaCl 



0J2 



0.4 



KC1 



0.06 



0.4 



NwSOi 



0.2 



a7 



[0 0 4 6] [3WS«6]325>y^aBSriiU &S£4 
4/zm«Tt£W£Ufc*R*»6g«\ i»W»tLt, 
N^CO^ K 2 C0 3 ^r^/Wit (Ne^COg) : (K 2 C0 3 ) =0.95: 
0. 05^^tfaS«ff*Sa W * V&gO. 7[mol/1000g- 
H 2 0]) 2UC®S£-£fc 0 r©B»»©^fc20t:fc:B« 



0.06 



0.4 



as 



KjSO* 



<X2 



0.7 



MgS04 



0.6 



0.4 



0.6 



0.7 



4.0 



3.0 



4.0 



LfcfJL 100%«ai/JRK^Atf O. 5L-C0 2 /kg-CaC0 3 • id 
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[0047] 



5. $&ic*!88!i;:<fc:h,tf, W£xmfrb<Dmm®>e>& 



[Hi] 





^100 




f 


u 




104* 






[02] 



I ijooo 

jj 0J00 
I 0J00 
' 0 400 



2: 
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